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Sizes and ApplicationsSizes and Applications

Small (≤10 kW)
• Homes
• Farms
• Remote Application

Intermediate
(10-250 kW)

• Village Power
• Hybrid Systems
• Distributed Power

Large (660 kW - 2+MW)
• Central Station Wind Farms
• Distributed Power
• Community Wind





Increased Turbine Size - R&D Advances - Manufacturing Improvements
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Capacity & Cost TrendsCapacity & Cost Trends
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United States Europe Rest of World

1. Germany:  14000 MW
2. United States:  6374 MW 
3. Spain:  5780 MW
4. Denmark:  3094 MW
5. India:  1900 MW

Source: WindPower Monthly

World total 2003: 37220 MW

Total Installed Wind CapacityTotal Installed Wind Capacity

World Growth MarketWorld Growth Market





Projected Megawatts of Installed Utility-Scale Wind Power, End of 2004
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Drivers for Wind PowerDrivers for Wind Power

• Declining Wind Costs
• Fuel Price Uncertainty
• Federal and State Policies
• Economic Development
• Green Power
• Energy Security



Wind Cost of EnergyWind Cost of Energy
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GAS CONSUMPTION: 1997-2017
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Wind Economics Wind Economics ––
Determining FactorsDetermining Factors

• Wind Resource 
• Financing and Ownership Structure
• Taxes and Policy Incentives
• Plant Size: equipment, installation and 

O&M economies of scale
• Turbine size, model, and tower height
• Green field or site expansion
• What is included: land, transmission, 

ancillary services





Small Wind EconomicsSmall Wind Economics

Simple Payback
Bergey Excel, 100 ft Tower
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Economic Development ImpactsEconomic Development Impacts

• Land Lease Payments: 2-3% of gross revenue 
$2500-4000/MW/year

• Local property tax revenue: 100 MW brings in on 
the order of $500,000 - 1 million/yr  

• 1-2 jobs/MW during construction

• 2-5 permanent O&M jobs per 50-100 MW

• Local construction and service industry: concrete, 
towers usually done locally

• Investment as equity owners: production tax 
credit, accelerated depreciation



Wind Power Provides Rural Wind Power Provides Rural 
Economic BenefitsEconomic Benefits

• 240 MW of wind in Iowa
– $640,000/yr in lease payments to 

farmers ($2,000/turbine/yr)
– $2 million/yr in property taxes
– $5.5 mil/yr in O&M income
– 40 long-term O&M jobs
– 200 short-term construction jobs
– doesn’t include multiplier effect

• 107 MW wind project in MN
– $500,000/yr in lease payments to 

farmers
– $611,000 in property taxes in 2000 = 

13% of total county taxes
– 31 long-term local jobs and $909,000 

in income from O&M (includes 
multiplier effect)



Wind Power Provides Rural Wind Power Provides Rural 
Economic BenefitsEconomic Benefits

• 40 MW of wind in South Dakota =
$400,000 - $450,000/yr for Hyde County, 
including:
– More than $100,000/yr in annual lease 

payments to farmers ($3,000 -
$4,000/turbine/yr) 

– $250,000/yr in property taxes (25% of 
Highmore’s education budget)

– 75 -100 construction jobs for 6 months
– 5 permanent O&M jobs
– Sales taxes up more than 40%
– Doesn’t include multiplier effect



Key Issues for Wind Power Key Issues for Wind Power 

• Policy Uncertainty
• Siting and Permitting: avian, 

noise, visual, federal land 
• Transmission: access, RTO 

formation and rules, new lines
• Operational impacts: 

intermittency, ancillary services, 
allocation of costs

• Accounting for non-monetary 
value: green power, no fuel price 
risk, reduced emissions
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• Regulation -- seconds to a few 
minutes -- similar to variations in 
customer demand (loads)

• Load-following -- tens of minutes 
to a few hours -- usage follows 
predictable patterns, wind less so

• Scheduling and commitment of 
generating units -- one to several 
days -- wind impacts unclear

PowerPower--System Operation ImpactsSystem Operation Impacts

Wind controlled by nature, not power-plant operators!
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Operations & Maintenance

Construction Contracting

Turbine Procurement

Sales Agreements

Permitting

Interconnection Studies

Economic Modeling

Environmental Review

Wind Assessment

Land Agreements

Site Selection

The Wind Project The Wind Project 
Development ProcessDevelopment Process

Financing



Scott City, KansasScott City, Kansas

• Turbine Size: 10 kW
• Turbine Manufacturer: 

Bergey WindPower
• Application: Grid-connected, 

supplements power supply 
for farm



Calverton, New YorkCalverton, New York

•Turbine Size: 50 kW

•Turbine 
Manufacturer: 
Atlantic Orient Corp.

•Developer/owner: 
Long Island Power 
Authority

•Capacity: .050 MW



Spirit Lake, IASpirit Lake, IA

• Turbine: NEG Micon

• Size: 750 kw

• Owner: Spirit Lake Community 
Schools

Photo courtesy of AWEA



Moorhead, MinnesotaMoorhead, Minnesota

•Turbine Size: 750 kW

•Turbine Manufacturer:  
NEG Micon

•Developer: Moorhead 
Public Service

•Capacity: .75 MW



Chamberlain, South DakotaChamberlain, South Dakota

•Turbine Size: 1300 
kW

•Turbine Manufacturer:  
Nordex

•Developer: Crown 
Butte Wind Power

•Capacity: 2.6 MW



Garrett, PennsylvaniaGarrett, Pennsylvania

•Turbine Manufacturer: 
Nordex

•Developer: National 
Wind Power and 
Distributed Generation 
Systems, Inc.

•Capacity: 10.4 kW



Carbon County, WyomingCarbon County, Wyoming

•Turbine Size: 1 MW

•Turbine Manufacturer:   
Mitsubishi

•Developer/Owner: 
SeaWest Wind 
Power/Shell Renewables

•Capacity: 50 MW



Umatilla Oregon & Walla Walla Umatilla Oregon & Walla Walla 
County, WashingtonCounty, Washington

•Turbine Size: 660 kW

•Turbine Manufacturer: 
Vestas

•Developer/Owner: FPL 
Energy

•Capacity: 262 MW



Lamar, COLamar, CO

•Turbine Size: 
1.5MW

•Manufacturer: GE 
Wind

•Developer/Owner: 
GE Wind/Shell, 
PPM

•Capacity: 162 MW

•Commissioned: 
2003



First farmer owned commercial-
scale project
in U.S.

Two 750 kW Micon turbines 
installed in summer of 2001.

Financed with local banks (had an 
equity partner).

Dozens of farmers in MN now 
following this model.

Richard and Roger Kas- Woodstock, MN

KasKas Brothers Plant 25Brothers Plant 25--Year Cash CropYear Cash Crop



• Two LLCs formed with cooperative 
principles.

• Sold membership stock to 66 
individuals (33 in each group, required 
85% of shares to be owned by farmers)

• No individual can own more than 
15% of the shares.

• Developed two 1.8 MW projects (to 
use MN incentive)

• Built the project in late 2002.

Tom Arends and Mark Willers, 
Presidents of Minwind I and II

MinwindMinwind I and III and II
“Farmer Cooperative”“Farmer Cooperative”



• Three Rural Electric 
Cooperatives received 
USDA funds to develop 
wind projects:
– Federated Rural Electric 

Association (MN) 
$500,000

– Nobles Cooperative Electric (MN) 
$500,000

– Illinois Rural Electric Cooperative (IL)  
$438,544

The team at Federated Rural 
Electric Association. 
Photo by Lisa Daniels.

Rural Electric CooperativesRural Electric Cooperatives



State
Grant 

Request
Project 

Size Ownership Application
IA 10,000$      10kW Small Bus Net Metering (grain drying)
ID 10,000$      20kW Ag Producer Net Metering
MN 17,175$      39kW Ag Producer Net Metering
MN 17,110$      35kW Ag Producer Net Metering
MN 16,850$      35kW Small Bus Net Metering
MN 16,850$      35kW Small Bus Net Metering
NE 10,000$      10kW Small Bus Net Metering

NY 78,819$      100kW Ag Producer

reduce annual energy purchases, 
reduce operating costs, & 
generate additional revenue

WA/MT 77,449$      90kW Small Bus Net Metering
WA 11,700$      20kW Small Bus Net Metering

Small Wind Awards

2003 Federal Farm Bill Awardees2003 Federal Farm Bill Awardees
$187,134 for 9 small wind projects$187,134 for 9 small wind projects



Farm Bill UtilityFarm Bill Utility--Scale Wind ProjectsScale Wind Projects

State
Grant 

Request
Project 

Size Ownership Application
# of 

Projects
MN $192,900 1.25MW Coop (small business) Wholesale Power Production 5
ID $500,000 1.5MW Ag Producer Wholesale Power Production 1
MN $500,000 1.5MW Rural Electric Coop Wholesale Power Production 2
IL $438,544 1.65MW Rural Electric Coop (small bus) distributed to coop members 1

MN $200,000 1.65MW Coop (small business) Wholesale Power Production 1
MN $178,201 1.65MW Coop (small business) Wholesale Power Production 7
MN $500,000 1.9MW Ag Producer Wholesale Power Production 1
MA $470,000 3MW Coop (small business) Wholesale Power Production 1
IA $402,500 5.6MW Small Bus Wholesale Power Production 1
TX $500,000 9.9MW Small Bus Wholesale Power Production 1
IL $300,000 22.5MW Small Bus Wholesale Power Production 1
VA $500,000 49.5MW Small Bus Wholesale Power Production 1
IA $99,999 111MW Small Bus Wholesale Power Production 1

Large Wind Awards



Algona, IAAlgona, IA

••Turbine Size: 750 kWTurbine Size: 750 kW

••Capacity: 2.25 MWCapacity: 2.25 MW

••Turbine Manufacturer: Turbine Manufacturer: 
ZondZond CorporationCorporation

••Turbine Owner: Turbine Owner: 
Consortium/Cedar Falls Consortium/Cedar Falls 
is lead with 2/3 is lead with 2/3 
ownershipownership

“In my 44 years in the municipal utility business, no utility project has ever 
generated more customer support and interest than our wind turbine 
project.”

Nick Scholer, former manager of Algona Municipal Utilities, Algona, Iowa



“Wind is a homegrown energy that we can harvest right along side our corn or 
soybeans or other crops.  We can use the energy in our local communities or 
we can export it to other markets.  We need to look carefully at wind energy 
as a source of economic growth for our region”

David Benson, Farmer and County Commissioner, Nobles County, Minnesota



“Wind energy adds diversity to our generation fleet and provides a hedge 
against fossil fuel price increases.  In addition, the development of renewable 
energy resources is widely supported by the public and our customers.”

Rick Walker, director, Renewable Energy Business Development, AEP 
Energy Services, Inc., Dallas, TX



“You don’t have to be a utility commissioner to see that we need better 
regulatory policies to achieve the diversity, economic development, and 
environmental benefits of wind power.” 

Bob Anderson, Montana Public Service Commission, Helena, Montana



Carpe Ventem
www.windpoweringamerica.gov
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